Connexin expression in homotypic and heterotypic cell coupling in the developing cerebral cortex.
Intercellular communication through gap junction channels is a prominent feature of the developing cerebral cortex. In the first 2 weeks after birth, a time critical in the development of the rat neocortex, extensive cell coupling has been documented that diminishes as the cortex matures. Among the family of gap junction proteins, connexins 26, 36, and 43 are differentially expressed during cortical development. We used intracellular dye injections and connexin immunohistochemistry to investigate the coupling patterns and connexin expression between the different neuronal and glial cell types of the developing cortex of the rat. We found that neurons and glia couple homotypically and heterotypically at postnatal days 7 and 14. Although the prevalence of coupling was homotypic, there was considerable heterotypic coupling that involved pyramidal and nonpyramidal neurons, the principal neuronal cell types of the cortex, or neurons and astrocytes. Coupling between different cell types appeared to be mediated by differential expression of connexins 26, 36, and 43. It may be that coupling between cells in the developing neocortex is a function of the spatial and temporal expression of these and other connexin proteins.